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Liability Driven Investment and the role
of Swaps

Section One — Factors Influencing Asset Allocation
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Section Two — Traditional Ways of Matching Pension Scheme Liabilities
= Development of the sterling debt markets

= Limitations in physical inflation-linked assets

Section Three — Overview of the Swaps Market and Applications
= Swap market growth and capacity

= Focus on inflation swaps

Section Four — Implementing Risk Management Solutions

= Liability Driven Investment — Overview

= Case study

= Legal and documentation

= Collateralisation to mitigate credit risk
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Section 1

Factors Influencing Asset
Allocation




Factors Influencing Asset Allocation
Background

Reduced scope for risk taking
Funding levels have reduced

Sponsoring companies downsizing and pension schemes
maturing

Increased attention from Government, analysts, rating agencies,
press...

Increasing focus on “insurance company buy-out solvency”
= Changes in the accounting environment — FRS17, IAS19
Pensions Bill

Much greater focus on a “balanced” approach to investment — really
a shift away from the equity risk premium towards a broader range
of assets and investment objectives
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Factors Influencing Asset Allocation
Trends in advice and practice

Nature of fund management mandates is changing — becoming strategic as
well as tactical

Advisers widening the use of asset and liability modelling that traditionally
concentrated on the equity/bond split.

Most have variants on the idea of a Liability Driven Benchmark or Risk
Budgeting — large RPI or LPI component likely

Most advisors either promoting or receptive to picking up additional
return through credit ideas and are keen to “get more out of bond
portfolios”

= Expecting a greater range of products to be used

More corporate involvement to ensure that pension scheme risk
management is consistent with overall balance sheet risk management.
Impact on us is that our clients are becoming more sophisticated
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Factors Influencing Asset Allocation
What have these issues meant for asset

allocation in practice?

Equity Allocation as Percentage of Total
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Factors Influencing Asset Allocation
So what’s been happening to funding levels?
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Section 2

Traditional Ways of Matching
Pension Scheme Liabilities
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Traditional Approaches to
Matching/Risk Management

Conventional and index linked gilts

Latterly use of gilt strips has increased but severe size limitations
and conventionals only

More recently (since mid/late 1990s) greater use of corporate bonds
UK and overseas assets hedged back into sterling

Limitations in the physical market place (inflation and duration the
main ones) has led to imprecise matching of assets to liabilities

= Duration Management
= Immunisation etc

Lack of diversity and liquidity (particularly at the longer end) has
imposed other constraints
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The Sterling Debt Market (Ebn)
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® Overall sterling debt supply has increased from £81bn in 2001 to £128bn in 2003, but
will stabilise in 2004.

| |
Tro hctusriad Protession

Structure of the Debt Markets in the
UK and Europe
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Widening the Investment Universe
Example products and applications

Strategic management

= Primary bond issuance

= Inflation derivatives to match inflation linked liabilities (RPI/LPI etc)

= Interest rate swaps to match fixed liabilities

= Interest rate options to hedge optionality in liabilities

= Equity derivatives to provide capital protection or earn income
(call-writing)

Day to day management

= Interest rate derivatives

= Credit derivatives (e.g. CDS, CDOs, CSOs)

= Asset swaps (e.g. overseas assets hedged back into Sterling)
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Section 3

Overview of the Swaps Market and
Applications
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Interest Rate Swaps
Market growth

Interest Rate Swap Market Growth - 1989 to 2002
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Interest Rate Swaps
Comparison with UK domestic debt

Sterling Interest Rate Swaps vs UK Domestic Debt

1989 to 2002
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Interest Rate Swaps
Tenors

® Quotes available out to 50 years
® Reasonable liquidity out to 40 years

WOVOZ  GARBAH-INTERCAFITAL
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Source: Reuters

The Need For Inflation-Linked Assets

= Traditionally exposure gained through portfolios of index-linked gilts
= Trustees/consultants looking for:
= Inflation-linked assets to more precisely match inflation-linked
liabilities (e.g. LPI)
= Avyield pick-up through credit spread
= Enhanced returns through active management
= Three inflation-linked asset solutions are becoming more common:
= |nflation-linked corporate bonds.
= Inflation swap overlays.
= Index-linked gilts with credit derivatives.
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Inflation Swap Overlays
The benefits of a inflation swap

Using a swap overlay allows the Scheme to separate risk

management (ALM) from investment management.

The investment manager can be given a mandate in an asset class

with both:

= A higher expected return than index-linked gilts or conventional
gilts.

= A greater chance of adding value through active management
because of a much wider opportunity set.

The swap is then used to convert cashflows from this portfolio into

cashflows that match the Scheme’s liabilities.

Can also be used in connection with gilts to refine the asset cash

flows to more closely match the expected liability cash flows

Section 4

Implementing Risk Management
Solutions
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Liability Driven Investment
Overview

= The aim of pension scheme assets is to meet promised benefits as they
fall due.

= The pension benefits promised to date — the accrued liabilities — can be

viewed as a stream of cash flows going out of the scheme over the next 80

or so years. These cashflows are illustrated overleaf for a typical pension

scheme.

To generate these cashflows we need to make several estimates and most

critically,

= The rate of future price inflation

= Mortality rates

If we were to invest in assets that provided the same cashflows and gave

the same full or partial linkage to inflation, using our best estimate of

mortality, then we would have reduced financial risk as much as possible.

= The asset value would move precisely in line with the accrued liability
value whatever happens to interest rates and inflation.




Example Liability Cashflow Graphs

Predominantly inflation-linked

Liability Driven Investment
A Definition

= Liability Driven Investment can be thought of as the following
approach:

i. Start by looking at liability cashflows
ii. Build an asset portfolio that would match these liability cashflows

iii. Move away from this “least risk” portfolio only if the potential
rewards outweigh the additional risk.

= Risk budgeting can be used as a framework for deciding:
1. How far away from the least risk portfolio should the scheme’s
assets be?
2. What risks should the scheme take — e.g. equity risk, interest
rate risk, inflation risk?
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Liability Driven Investment
Past practice

Why hasn't such a simple idea been the standard practice for asset allocation in
the UK pensions industry?
1. Primary focus has been on choosing return enhancing assets such as
equities.
2. Performance benchmarks to measure the ability of investment managers.
® These performance benchmarks have not necessarily been closely
aligned with the actual underlying liabilities.
® For example inflation-linked liabilities are often partially matched with
assets with a performance benchmark of the FTA Over 5 Year Index-
Linked Gilt Index. The difference in cashflows between the assets behind
the index and some typical pension scheme liabilities is shown overleaf.
3. The assets required for liability driven investment have not been readily
available to UK pension schemes.
However life insurers that sell annuities for personal pensions have followed this
approach for many years.

L |
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Liability Driven Investment
Developing practice

= Why is there far more focus on Liability Driven Investment now?

1. The flexibility for risk taking has reduced over the last decade because of:
® Lower funding levels
® Maturing pension schemes
® Increased attention from Government, analysts, rating agencies, press...
® The focus on pension scheme solvency is increasing
® Changes in the accounting environment — FRS17
® Pensions Protection Fund — Premia to be based on risk factors from April 2006
2. Advisors are widening the use of asset and liability modelling that traditionally
concentrated on the equity/bond split
3. More corporate involvement to ensure that pension scheme risk management is
consistent with overall balance sheet risk management.
4. Investment managers and advisors are looking to widen the search for value

away from just the equity markets and are keen to use new techniques to “get
more out of bond portfolios”.
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Tro hctusriad Protession

Liability Driven Investment
The applications of derivatives

= Derivative and banking methodologies can be used to identify and quantify
the risks facing a pension scheme

Valuation of liabilities

Constructing the hedge portfolio (I.e. that portfolio which reduces or
eliminates risk)

= Either at a portfolio level;

= Or to minimise specific individual risks (e.g. inflation, interest rate etc)
Widening the range of investment opportunities

Separating the liability management from the asset management using
swaps

= Facilitates portable alpha strategies

= Synthetic asset creation

Reducing transaction costs (e.g using swaps to help transition into credit)
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Case Study
Liability Cashflow Graphs




Pension Fund Cashflow Matching

= Example: RPI-linked pension increases
= Match with inflation-linked assets but only an imprecise cashflow match possible with
index-linked gilts and supply of inflation-linked corporate bonds insufficient.

Example Liabiy Flows vs ILG Cashlows (market weighted)
Market impled infation
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= Left with reinvestment risk/liquidity risk

Inflation Swap Overlay
Cashflow matching for pension funds

An inflation swap can be used to exchange cashflows generated by a bond portfolio for RPI-linked
or LPI-linked cashflows to match the precise nature and timing of pension payments.

This gives a more precise inflation match than with index-linked gilts and allows freedom to invest
in a wide range of underlying assets.

RPI/LPI linked cashflows to match RPILPI linked benefit
benefit payments payments

Bank Fund

Cashflows generated by bond por
Can be fixedffloating & in any currency

Infaon-Linked Beneft Payments vs nfaton-Linked Swap.
Flows

Yield Enhancement
Corporate bonds + RPI swap overlay

Overleaf we give a portfolio of bonds for which the cashflows, based on current
market prices, would provide the projected benefit payments for the next 33
years.

The cost of this portfolio is £900m.

This gives a saving of £100m over the cost of the index-linked gilt portfolio.
The bond portfolio chosen is a diverse portfolio of investment grade bonds with
an average A-rating.

Based on historic default probabilities, we calculate that just over 1/5th of the
saving would cover expected credit losses (but also need to consider
unexpected losses).

Larger savings are possible. In return the Scheme would need to accept the
possibility of higher credit losses.

In addition to the cost saving, the Scheme, via an RPI swap overlay to the
corporate bond portfolio, would achieve closer management of its inflation risk.
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Portable Alpha Strategies

Tactical investment management

Investment Manager Led Strategies

Trustees’ Role: Ensure bond managers have the freedom to explore all the opportunities
available to them.

Why? So that they are not at a to other market such as insurance
companies and banks who can choose between the best value prices in different markets

Yield Enhancement Technique Instruments Required

1. Fullrange of credit ideas

Corporate bonds ~ broad investment grade

Synthetic corporate bonds — CDOs, credit-linked notes & credit default
swaps (these give the fund manager flexibility over the choice of names
and maturities)

2. Efficient interest rate & inflation
management relative to benchmark

Interest rate swaps to manage interest rate risk efficiently
RPI & LPI swaps to manage inflation risk efficiently

3. Fullrange of currencies Cross currency swaps — these would allow, for example, the fund
manager to invest in a “cheap” US dollar bond and swap the cashflows

back to fixed sterling cashflows at a guaranteed exchange rate

Case Study Summary

The Scheme’s benefits are predominantly inflation-linked. Therefore inflation-linked

assets would be an appropriate match for the liabilities.

The physical assets that give the lowest risk relative to the liabilities are index-linked

gilts. Trustees need to decide how much risk to take.

An alternative asset and liability match would be to:

= Buy a portfolio of fixed income corporate bonds.

= Use the swaps market to convert the bond cashflows to the precise inflation-
linked cashflows required to pay the Scheme’s projected benefit payments.

Relative to index-linked gilts this solution would:

= Have a higher expected return — but additional credit risk

= Provide more precise management of inflation risk

= Remove reinvestment risk

= Can be tailored to give protection against deflation or very low inflation.

If tactical out-performance is sought then this can be achieved in a similar framework

L |
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Implementation Issues

A, Execution by investment ‘A Ensure Trust Deed can allow the use of
manager or investment advisers derivative instruments & change if necessary
B. Change SIP B. Ensure investment manager agreement
gives the fund manager the authority to use
swaps and derivatives — amend with a side
letter if necessary
3. Negotiate
legal
documents
" 2. Review
Negotiation of legal documentation and e

collateral arrangements between

Scheme’'s legal advisers and Bank's legal
advisers. Will typically involve fund
manager, custodian and investment adviser.
Completion of agreements does not indicate
any obligation, but ensures the Scheme is
ready to act if appropriate.

A. Review asset allocation/risk budget with
scheme advisers or the proposer of a solution to|
arisk management issue.

B. Invite the fund manager to explain what

they would do with more investment freedom
and what risk controls they have in place.
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Legal and Documentation Issues

= Using swaps requires the pensions manager/trustees/consultants
to:

Understand the nature of the contracts

Understand and complete documentation — ISDA and CSA for
swaps

Understand and operate the collateralisation process (all deals to
date have involved a zero threshold collateral agreement to
mitigate counter-party risk)

Change the nature of the mandate appropriately

Ensure custodian is able to operate the collateral and swap
processes

Obtain legal advice (potentially change the trust deed if required)
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Counterparty Credit Risk & Collateral

OTC derivatives create counterparty credit exposure

Exposure can be managed through a collateral process

Counterparty who is out-of-the-money provides security in the form of
collateral to the party who is in-the-money; similar to variation margin for
exchange-traded contracts.

Market standard International Swaps & Derivatives Association (“ISDA”)
documentation is used to support the collateral process in the form of a
Credit Support Annex (“CSA”) to an ISDA Master Agreement

Collateral agreements becoming standard across all market participants.
According to the ISDA Margin Survey 2003:

= US$ 719bn of collateral in circulation

= 38,500 agreements in place
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Summary

Pension schemes are looking more closely at the bond and
derivative markets

This is both to improve the efficiency of existing portfolios and also
to facilitate moves to a more matched investment strategy

Recent Government proposals likely to encourage greater risk
aversion (subject to moral hazard)

Investment consultants changing their thinking and focusing much
more on liabilities as a starting point
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Q&A Session

Liability driven Investment and
the role of Swaps

Huw Williams
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